A bovine adrenocortical Kv1.4 K(+) channel whose expression is potently inhibited by ACTH.
We have cloned a bovine adrenal cortical (bKv1.4) K(+) channel cDNA whose expression is rapidly inhibited by adrenocorticotropic hormone (ACTH). The 4386-nucleotide cDNA is homologous to other voltage-gated, rapidly inactivating Kv1.4 channels, and includes a 1986-nucleotide coding region and large 5'- and 3'-untranslated regions. Bovine Kv1.4-specific mRNA from adrenal zona fasciculata (AZF) cells was rapidly and potently reduced by ACTH, with a t(12) of approximately 1 h and an IC(50) of 1.2 pm. The membrane-permeable cAMP analog 8-pcpt-cAMP also reduced bKv1.4 mRNA expression with kinetics similar to that observed with ACTH. Reduction of bKv1.4 mRNA expression by ACTH and 8-pcpt-cAMP was only partially inhibited by the selective protein kinase A antagonist H-89. Consistent with their effect on bKv1.4 mRNA, ACTH and 8-pcpt-cAMP both dramatically reduced the expression of bKv1.4-associated A-type current measured over 72 h. These results demonstrate that bovine AZF cells synthesize a Kv1.4-type channel whose expression is inhibited at the pretranslational level by ACTH and 8-pcpt-cAMP by a mechanism that is partially dependent on the activation of protein kinase A. The rapid, potent reduction of bKv1.4 mRNA produced by ACTH and 8-pcpt-cAMP indicates that the expression of this K(+) channel is under tonic inhibitory control of the hypothalamic-pituitary-adrenal axis. The basic electrical properties of AZF cells might be tightly regulated at the transcriptional level by the normal diurnal pattern of ACTH secretion, and altered during bouts of stress by the enhanced release of this pituitary peptide. Under conditions of prolonged stress or adrenal insufficiency, persistent ACTH-induced changes in the electrical properties of AZF cells could be coupled to parallel changes in cortisol secretion.